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1 
The present invention relates to an arrange- 
ment ïor stabilizing the scanning waveform used 
ïor the vaagnetic deflection of cathode ray tubes 
or the like, such as the cathode ray tube used 
for reproducing television pictures or the pick-up 5 
tube used in television cameras. 
According to the present invention the mag- 
nette deflecting circuits of a cathode ray tube 
or the like are provided with means for produc- 
ing a feed-back voltage which is proportional to 10 
current, as distinct from voltage, whereby the 
form and amplitude of the current flowing 
through the deflection coils are maintained 
constant, and thus both the amplitude and the 
linearity of the scan are stabilized. A feature 15 
of the invention consists in the employment of a 
transformer (either balanced or unbalanced) in 
the feed-back circuit. 
In order that the invention may ,be more elear- 
ly understood, reference will now be ruade fo the 20 
accompanying drawings which show, by way of 
example, various embodiments thereoï and in 
which: 
Fig. 1 shows a circuit arrangement for stabiliz- 
ing the ïrame scan of a television receiver and 25 
lig. 2 shows a circuit arrangement for stabiliz- 
ing the frame scan of a television camera. 
leïerring to Fig. 1, V! is an amplifier valve 
for the ïrame scanning waveform which is con- 
nected fo the frame coils 1 through the trans- 3O 
ïormer TI. Connected in series with the frame 
coils 1 is a resistance 1! across which is shunted 
the primary winding of a transformer T2, the 
secondary of which is connected via the po- 
tentiometer P and condenser C fo the grid of 35 
amplifier valve V2. The resultant voltage vari- 
ations at the anode of V2 are thus proportional 
to the current flowing through the frame coils 
1 . and this voltage is fed back fo the input of 
the valve V! to stabilize the scanning waveform, 40 
both as regards linearity and amplitude. The 
amplitude of the feed-back voltage may be ad- 
justed by means of the potentiometer P, and 
the control of linearity may be effected by the 
variable resistor 12. 45 
The employment of a feed-back voltage-which 
is proportional to the current flowing .t5rough 
the coils renders the method of stabilizing ac- 
cording to this invention applicable fo balanced 
ïeeders. One such embodiment is illustrated in 50 
Fig. 2 in which F represents the magnetic de- 
flection coils associated with the pick-up tube in 
à television camera which is indicated ,by dotted 
rectangle [, the camera being connected fo the 
scanning waveform generator by the cable 2 the 55 

2 
ends of which ae coupled to the primary Of the 
transformer T[.connected in the output circuit 
of the scanning vaveform amplifier valve V! 
through the balanced secondary windings si, $2. 
By reason of the fact that the length of the cable 
2 may vary, particulçriy on outside broadcast 
television transmissions, the .voltage drop pro- 
duced by the cable will. vary with. iti lingth 
which woutd normally result-in variation of the 
scanning amplitude.. By..employing a negative 
feed-back voltage which is proportional to the 
current flowing through the ¢oils, however, the 
form and amplitude of thè Current flowing 
through the frame coils 1  may be maintained 
substantially constant irrspective of. the length 
of cable èmployed between the camera and the 
scanning waveform generator. 
Asshown in Fig. 2, the free ends..of the sec- 
ondary windings S! and S2 are connected to 
earth thr0ugh resistors R$, R4, across which is 
connected the centre-tapped, primary winding of 
a transformer T2, the secondary winding of which 
is connected fo the valve V2 through a circuit 
similar, to that shown in Fig. 1 with the result 
that the feed-back voltage derived from the anode 
of V2 is proportional to the current fl0wing in the 
deflection coil.circuit. 
V¢hilst a particular embodiment bas been de- 
scribed, it will be understood that various modi- 
fications may be ruade without departing ïrom 
the spirit of the invention. For example, the 
invention is hot limited fo frame scanning cir- 
cuits. Furthermore, if will be clear that the 
resistances R! in Fig. 1 and R$ and R4 in Fig. 2, 
which are used fo control the effect of the ïeed- 
back circuit on the deflection circuit, can, by 
propriate design of the other circuit components, 
be eliminated. 
We claire: 
1. A-circuit arrangement for stabilizing the 
scanning waveïorm used for the magnetic de- 
flection of a cathode ray beam, comprising means 
for generatiug a scanning waveïorm a scanning 
output, transformer having a prtmary winding 
and af least one secQndary winding, said primary 
winding being connected to said generating 
means, defiecting, coil means for deflecting said 
cathode ray beam, a feed-back transformer hav- 
ing a primary winding and a secondary wind- 
ing: said primary winding of the ïeed-back trans- 
former being connected in series with said de- 
flecting coil means and the secondary winding of 
said scanning output transformer, a variable 
sistQr connected across the secondary winding of 
said feed-back transformer, an electronic valve, 



9»009,147 

having an anode, a cathode and ai ieast one grid 
electrode, a condenser connecting said grid fo 
one end of the secondary winding of said feed- 
back transformer, a second variable resistor con- 
nected between said grid and the other end of the 
secondary winding of said feed-back transformer, 
which is connected to said cathode and means 
connected fo said anode for app]ying the voltage 
variations thereat as a negative feed-back volt- 
age fo said generating means. 
2. A circuit arrangement for stabilizing the 
scanning waveform used for the magnetic deflec- 
tion of a cathode ray beam, comprising means 
for generating a scanning waveform, a scanning 
output transformer having a primary winding 
and at least one secondary winding, said primary 
winding being connected to said generating 
means, deflecting coii means for deflecting said 
cathode ray beam, a feed-back transformer hav- 
ing a primary winding and a secondary winding, 
said primary winding of the feed-back trans- 
former being connected in series with said de- 
flecting coil means and the secondary winding 
of said scanuing output transformer, an elec- 
tronic valve, having an anode, a cathode and ai 
least one grid electrode, a condenser connecting 
said grid fo one end of the secondary winding of 
said feed-back transïormer, a variable resistor 
connected between said grid and the other end 
of the secondary winding of said feed-back.trans- 
former which is connected t0 said cathode, and 
means connected fo said anode for applying the 
voltage variations thereat as a negative feed- 
back voltage fo said generating means. 
3. A circuit arrangement for stabilizing the 
scanning waveform used ïor .the magnetic de- 
flection of a cathode ray beam, Comprising means 
for generating a scaining waveform, a scanuing 
output transformer having a primary winding 
and two balanced secondary windings, said pri- 
mary winding being connected fo said generating 
means, deflecting coil means for deflecting said 
cathode ray beam, one end of each of said Bec- 
ondary windings being connected fo said deflect- 
ing coil means, two equal npedances, one end of 
each impedance being connected respectively fo 
the other ends oï each of the balanced secondary 
windings, the other end of each impedance being 
connected fo a point of flxed potential, means 
connected between points of equal and opposite 
potential on said impedances for deriving a volt- 
age proportional fo the current flowing in said 
deflecting coil means and means for applying 
said voltage as a negative feed-back voltage fo 
said generating means. 
4. A circuit arrangement for stabilizing the 
scalming waveform used for themagnetic de- 
flection of a cathode ray beam, comprising means 
for generating a scanuing waveform, a scanning 
output transformer having a primary winding 
and two balanced secondary windings, iaid pri- 
mary winding being connected fo said generating 
means, deflecting coil means for deflecting said 
cathode, ray beam, one. end of each of said sec- 
ondary winding s being connected to said deflect- 
ing coil means, two equal impedances, one end 
oï each impedance being connected respectively to 
the other ends of each of the balanced secondary 
windings the other end of each impedance being 
connected to a point of flxed potential, means 
connected between points of equal and opposite 
potential on said impedances ïor deriving a volt- 
age proportional to the current flowing in said 
deflecting coils, means ïor adjusting the ampli- 
tude of said voltage, means for adjusting the 

linearity of said voltage and means for applying 
said voltage as a negative feed-back voltage fo 
said generating means. 
5. A circuit arrangement for stabilizing the 
5 scanning waveform used for the magnetic de- 
flection of a cathode ray beam, comprising means 
for generating a scanning waveform, a scanning 
output transformer having a.primary winding and 
two balanced secondary windings, said primary 
10 winding being connected fo said generating 
means, deflecting coil means for deflecting said 
cathode ray beam, one end of each of said sec- 
ondary windings being connected fo said deflect- 
ing coil means, a feed-back transformer having a 
15 balanced primary winding and a secondary wind- 
ing, said balanced primary winding being con- 
nected between the other ends of the balanced 
secondary windings of said scanning output trans- 
former means connected to the secondary wind- 
20 ing of said feed-back transformer for producing 
a voltage proportional to the current flowing in 
said deflecting coil means, and means for apply- 
ing said voltage as a negative feed-back voltage 
fo said generating means. 
25 6. A circuit arrangement as claimed in claim 2, 
in which a resistor is connected acr0ss each hall 
of the balanced primary winding oS said feed- 
back transformer. 
7. A circuit arrangement for stabilizing the 
30 scanning waveform used for the magnetic de- 
flection of a cathode ray beam, comprising means 
for generating a scanning waveform, a scanning 
output transformer having a primary winding 
and two balanced secondary windings, said pri- 
35 mary winding being coi]nected fo said generating 
means, deflecting coil means for deflecting said 
cathede ray beam, one end of each of said second- 
ary windings being connected fo saïd deflecting 
coil means, a feed-back transformer having a 
40 balanced prlmary, winding and a iecondary wind- 
" ing, said balanced primary windig being-con- 
nected between the other ends of the balanced 
secondary .windings of said scanning output 
transformer means connected fo the secbndary 
45 winding of said feed-back transformer for pro- 
ducing a voltage proportional fo the current 
flowing in said deflecting coil means, means for 
adjusting the amplitude of said voltage means for 
adjusting the linearity of said voltage and means 
50 for applying said voltage as a negative feed-back 
voltage to said generating means. 
8. A circuit arrangement for stabi]izing the 
scanning waveform used for the magnetic deflec- 
tion of a cathode ray beam, comprising means for 
55 generating a scanning waveform, a scanning out- 
put transformer having a primary winding and 
two balanced secondary windings, said primary 
winding being connected fo said generating 
means-, .deflecting coil means for deflecting said 
6o cathode ray beam, one end of each of said second- 
ary windings being' connected to said deflecting 
coil means, a feed-back transformer .having a 
 balanced primary Winding and a secondary wind- 
ing, said balancedprimary winding being con- 
65 nected between the other ends of the balanced 
secondary windings of said scanning output 
transformer m.eans connected to. thel secondary 
winding of. said feed-back transformer for pre- 
ducing a voltage proportional to the current 
7o flowing in said deflecting coil means, means for 
adjusting the linearity of said voltage and means 
for applying said voltage as a negative feedr 
back voltage to said generating means. 
9. A circ.tùt, arrangement for stabflizing the 
75 sanning waveform used for the magnetic deflec- 
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tion of a cathode ray beam, comprising means 
for generating a scanning waveform, a scanning 
output transformer having a primary winding 
and two balanced secondait .windings, said pri- 
mary winding being connected fo said generating 
means, defIecting coil means for deflecting said 
cathode ray beam, one end of each of said sec- 
ondary windings being connected fo said deflect- 
ing coil means, a feed-back transformer having a 
balanced primait winding and a secondary wind- 
ing, said balanced primary winding being con- 
nected between the other ends of the balanced 
secondary windings of said scanning output 
transformer a variable resistor connected across 
the secondait winding of said feed-back trans- 
ïormer an electronic valve having an anode, a 
cathode and ai least one grid electrode a con- 
denser connecting said grid to one end of the 
secondary winding of said feed-back transformer, 
a second variable resistor connected between said 
grid and the other end of the secondary winding 
of said îeed-back transformer which is con- 
nected fo sald cathode, and means connected fo 
said anode for applying the voltage variations 
thereat as a negative feed-back voltage fo said 
generating means. 
10. A circuit arrangement for stabilizing the 
scanning waveform used for the magnetic deflec- 
tion o.f a cathode ray beam, comprising means for 
generating a scanning waveform, a scanning out- 
put transformer having a primary winding and 
two balanced secondait windings, said primary 
winding being connected fo said generating 
means, defIecting coil means for defIecting said 
cathode ray beam, one end of each of said sec- 
ondary windings being connected to said defIect- 
ing coil .means, a feed-back transformer having a 
balanced primary winding and a secondary .wind- 
ing, said balanced primait winding being con- 
nected between the other ends of the balanced 
secondait windings of said scanning output 
transformer an electronic valve having an anode, 
a cathode and at least one grid electrode, a con- 
denser connecting said grid to one end of the 
secondary winding of said feed-back transformer, 
a variable resistor connected between said grid 
and the other end of the secondait winding of 
said ïeed-back transformer which is connected to 
said cathode, and means connected to said anode 
for applying the voltage variations thereat as 

a 50 

6 
negative feed-back voltage fo said generating 
meailSo 
11. A circuit arrangement for stabilizing the 
scanning waveïorm used for the magnetic 
5 fIection oï a cathode ray beam, comprising means 
for generating a scanning waveïorm, a scanning 
output transformer having a primary winding 
and two balanced secondary windings, said pri- 
mary winding being connected to said generating 
10 means, deflecting coil neans for deflecting said 
cathode ray beam, one end of each of said sec- 
ondary windings being connected to said deflect- 
ing coil means, two equal resistors, one end of 
each resistor being connected respectively to the 
15 other ends of each of said balanced secondait 
windings, the other end of each resistor being 
connected fo a point of flxed potential, a feed- 
back transformer having a center-tapped pri- 
mary winding, and a secondary winding, the ends 
20 of said center-tapped primait winding being 
connected fo said other ends of said balanced 
secondary windings, the center-tap on said pri- 
mary being connected to said point of xed po- 
tential, a variable resistor connected across the 
25 secondary winding of said feed-back transformer, 
an electronic valve having an anode, a cathode 
and af least one grid electrode, a condenser con- 
necting said grid to one end of the secondaiT 
winding of said ïeed-back transformer, a second 
30 variable resistor connected between said grid and 
the other end of the secondary winding of said 
feed-back transformer, a cathode resistor con- 
nected between said cathode and said other end 
of the secondait winding of said feed-back trans- 
35 former, and means connected to said anode for 
applying the voltage variations thereat as a neg- 
ative ïeed-back voltage to said generating means. 
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